It was dezided to exclude pancreatic disease-the passage of a duodenal tube produced an adequate concentration of ferments, and trypsin was also found in the feces (in a dilution of 1: 20).
14.1.50: The blood chemistry and faces estimations were repeated, with similar though less marked findings:
Blood chemistry.-Plasma inorganic phosphates 4 -1 mg. %; serum calcium 7 -7 mg. %; serum alkaline phosphatase 16 K.A. units.
Examination of feeces.-Total fat 28 * 5 %, split fat 18 * 3 %, unsplit fat 10 -2 % (=36 % of total fat).
Although deemed unlikely, a gastrocolic fistula was excluded by a barium enema, and Fanconi's syndrome by a normal glucose tolerance test.
Conclusion.-The final conclusion was, therefore, that this was a case of osteomalacia secondary to idiopathic steatorrhcea, with inadequate absorption over many years.
I am indebted to Mr. H. E. Harding for permission to publish this interesting case.
Epi-metaphyseal Dysgenesis in Juvenile Hypothyroidism.-ALEx RUSSELL, O.B.E., M.R.C.P. D. C., male, aged 11 years. An atypical juvenile hypothyroid illustrating an unusual degree of dissociation of mental and skeletal effects. Normal mental and emotional development is linked with disproportionately severe failure of skeletal maturation and widespread epiphyseal dysgenesis. Attention is drawn for the first time, furthermore, to a widespread metaphyseal involvement akin to a dyschondroplasia.
The case was initially referred to Dr. Ursula Shelley on account of obesity and shortness of stature. She has kindly permitted this presentation.
Famiiy history. Metaphyseal changes.-Structural disturbance not confined to epiphyses as customarily accepted in hypothyroid dysgenesis. Metaphyses grossly involved especially femoral neck and distal tibia (Figs. 1 and 2) both subjected to the greatest pressure moulding effects. In both, areas of condensation enclose, or are interspersed with, rarefied zones (circular or linear) opening towards epiphyseal line. Similar changes in acetabulk. Lateral half of epiphyseal cartilage lines at both knees and ankles obscured by apparent bridge of irregularly calcified material. Impression may be due to abnormal obliquity of epiphyses upon diaphyses, not uncommon in hypothyroidism. Possibly due to actual weakening or destruction of cartilage of epiphyseal line. May account for slipped epiphyses seen in hypothyroidism (Miller and Benjamin, 1938) . Condensation of metaphyseal line well illustrated in phalanges (Fig. 3) .
Vertebral "infantilism" present with persistence of bobbin-like outline of body.
Thorax.-Triangular cast with sharply narrowed upper thorax attributable to failure of longitudinal growth of ribs.
Metacarpals and metatarsals each show an accessory centre, distally placed in first, proximally in remainder. Not uncommon in advanced hypothyroidism (Holt and Hodges, 1945) , and seen also in various chondrodystrophies. Test revealed neither the increased avidity of thyroid for 1131 nor decreased excretion rate expected as a positive response to thyrotrophic hormone, if defect is primarily pituitary (Reiss, 1949) . Since a control treated synchronously showed equivocal response, the potency of the preparation used was in doubt, but it was not possible to repeat the test.
Adrenotrophic test.-84 % depression of eosinophil count four hours after adrenaline injection, implying adequacy of pituitary/adrenal reserve. RESPONSE TO THYROID 13.7.49: Initiation of thyroid therapy on basis of diagnosis of primary hypothyroidism. Dosage: Slow gradation from j grain (32 mg.) Radiological response.-Femoral heads (where changes always of greatest severity and persistence): Left: First ossification in medial segment after two months. The lateral segment gradually assumed rounded cap-like outline within seven months (Fig. 1) . Right: Progress slow. Increased calcification only. Progressively improved homogeneity and density of femoral neck.
Knees and ankles.-Rapid increase in size, improvement in homogeneity, coherence of outline of epiphyses. Improved homogeneity and density of metaphyses (Fig. 2) .
Hands and feet.-Rapid appearance of fresh carpal and tarsal ossification centres and fusion of accessory centres (Fig: 3 Proceedings of the Royal Society of Medicine first six months 20 lb.; none subsequently. Within three months the skin became smooth; the hair soft and lustrous; the voice soft and without nasal twang. Bridge of nose assumed normal shape. Waddling gait disappeared within three months, although femoral heads showed no appreciable calcification. Improvement in power and tone of muscles of pelvic girdle probably principal factor. DIscussIoN In view of anomalous features and striking dissociation of mental and skeletal changes, it is worth while to assess, as precisely as possible, the degree of impairment of thyroid function, and the contributory role played by the pituitary in this respect.
Only partial hypothyroidism was demonstrable. The absence of an associated pituitary defect was indicated by:
(a) Insulin tolerance tests, in which consistently decreased sensitivity and moderate hypoglycaemic responsiveness as described in primary hypothyroids (Fraser et al., 1941) The mild hypertension, plethoric moon-face, a superficially buffalo-like concentration of fat around short neck and shoulders and upper thorax, and the impaired glucose tolerance and insulin sensitivity could be combined to give a clinical impression of a Cushing's syndrome variant. The gross osseous changes, however, specifically characterize hypothyroidism and proved the principal diagnostic criterion, although the discrete character of the fat pads and other classical features of hypothyroidism gave strong support. To what extent a degree of chronic pituitary hyperactivity, initially compensatory to primary thyroid lack, and subsequently including adrenocorticotrophin overproduction, could play a part in inducing features recalling Cushing's syndrome, is an interesting speculation. Excess adrenotrophic stimulation could have contributed to the disproportionately severe skeletal changes since retardation of chondro-osteogenesis has been demonstrated experimentally in response to excess A.C.T.H. administration (Becks et al., 1944) .
The metaphyseal changes resemble those seen in dyschondroplasia where metaphyseal defects are dominant. Scanty studies in hypothyroid bone pathology revealing persistence of islets of cartilage together with liquefactive and fibrotic changes in cartilage (Looser, 1929) suggest more than a superficial radiological likeness.
The deterioration of mental function recorded is disappointing and is presumably attributable to confusion, &c., induced by excessive stimulation of relatively unaffected cerebration by a thyroid dosage high enough to promote skeletal progress. This explanation is equally applicable to treated hypothyroids in whom improved psychological performance results from controlled reduction of thyroid dosage, rather than its increase (Wilkins, 1938) . Stabilization on lower thyroid dosage was unavoidable in this case to permit undisturbed mental function and progress. Supplementary use of growth hormone is planned principally to achieve optimal skeletal stimulus in spite of the reduction of thyroid dosage thus indicated.
